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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Sawahashi et al U.S. Patent No 6.069.912. 

As per claims 1,13 and 20 Sawahashi et al teaches an adaptive RAKE 
receiving apparatus constrained with at least one constraint in a mobile communication 
system, the apparatus comprising: input signal generating means for generating a 
complex received signal by gathering multi-path components (see fig.5 elements 504-1- 
504-L and col.3, lines 10-67 and col.9, Iine12-13) during a corresponding transmitting 
signature; a matched flier is the same as the claimed (adaptive filtering means) (see 
fig.5 elements 505a-505c, and col.9, lines 14-25) for filtering the complex received 
signal based on a tab weight (see elements 506a-506c) that is adjusted at a 
predetermined period; channel estimating means for estimating (see fig.5 elements 509, 
510 and col.8, lines 5-7 and col.9, lines 26-26, 52-55) a phase component and an 
amplitude component of a particular user channel by using the filtered signal from the 
adaptive filtering means to generate a channel estimating result signal; signal 
recovering means for recovering an original signal, which was transmitted from a 
particular user, by combining (see fig.5 element 51 1 and col.9. lines 17. 45-47) the 
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filtered signals from the adaptive filter means for all multi-path components and the 
channel estimating result signal from the channel estimating means; a decision portion 
or judgment portion is the same as the claimed (selecting means) (see fig.5 element 
512 and col,9, lines 47-55) for selecting one between a predetermined trained data 
signal and the recovered signal from the signal recovering means; reference signal 
generating means (see fig.5 element 516 and col.9, lines 28-55) for generating a 
reference signal by using the selected signal from the decision (selecting) means and 
the channel estimation result signal from the channel estimating means; error 
calculating means (see flg.5 element 515 and col.9, lines 27-40) for comparing the 
filtered received signal from the adaptive filtering means with the reference signal from 
the reference signal generating means to calculate error between these compared two 
signals; and tap coefficient adjusting means (see fig.5 element 517 and col.9, lines 20- 
50) for adjusting tap coefficients of the adaptive filtering means based on MMSE 
(Minimum Mean Square Error) criterion with at least one constraint (constraint MMSE 
criterion). 

As per claim 2, Sawahashi et al inherently includes, wherein the constraint 
MMSE criterion is defined as:J.ident.E.left brkt-bot..vertline..sub.l(n)d.sub.- 1(n)- 
w.sub.l(n) .sup.Hr.sub.l(n). vertllne..sup.2.right brkt-bot. subject to 
w.sub.l(n).sup.Hs.sub. 1=1 where J is the constraint MMSE criterion, E represents a 
mean value, .sub.l(n) is an estimated channel for the l-th multi-path component, 
d.sub.l(n) is the selected signal from the selecting means, w.sub.l(n) is an adaptive 
filter coefficient vector, and a superscript H represents Hemiitian operation, and a 
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product of the tap coefficient w.sub.l(n) of the adaptive filtering means and a spread 
code vector s, is constrained to be substantially 1 so that the error calculated at the 
error calculating means is minimized. 

As per claim 3, Sawahashi et al inherently includes, wherein the tap coefficient of 
the adaptive filtering means for the l-th multi-path component Is orthogonal-separated 
into a spreading code vector and an adaptive component orthogonal to the spreading 
code vector expressed as:w.sub.l(n)=s.sub.1+x.sub.l(n)where s.sub.1 is the spreading 
code vector and x.sub.l(n) is the adaptive component of the tap coefficient vector, these 
two vectors being orthogonal to each other, the adaptive component orthogonal to the 
spreading code vector is changed by using a component of the received signal, 
which is projected into the adaptive component orthogonal to the spreading code vector 
rather than using directly the received signal. 

As per claim 4, Sawahashi et al inherently includes, wherein the constraint 
MMSE criterion is defined as:J.ident.E.left brkt-bot..vertline.{circumflexover 
(v)}.sub.l(n)d.sub.1(n)-w.sub.l(n).sup.Hr(n).vertline..sup.2.right brkt-bot. subject to 
w.sub.l(n)=u.sub.1l+z.sub.l(n) and z.sub.l(n).perp.Range (U)where J is the constraint 
MMSE criterion, E represents a mean value, .sub.l(n) is an estimated channel for the I- 
th multi-path component, d.sub.1(n) is the output signal from the selecting means, 
w.sub.l(n) is an adaptive filter coefficient vector, and a superscript H represents 
Hermitlan operation, the inner product of the tap coefficient w.sub.l(n) of the adaptive 
filtering means for the l-th multi-path component and the spreading code vector s.sub.ll 
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for the corresponding multi-path component is constrained to be substantially 1 and the 
inner product of the tap coefficient w.sub.l(n) of the adaptive filtering means for the 
l-th multi-path component and the spreading code vector s.sub.11 (l.noteq.1) for other 
corresponding multi-path component is constrained to be substantially 0 so that the 
error that Is calculated by the error calculating means is minimized. 

As per claim 5, Sawahashi et al inherently includes wherein the tap coefficient of 
the adaptive filter means for the l-th multi-path component is orthogonal-separated into 
a spreading code vector and an adaptive component orthogonal to the spreading code 
vector as:w.sub.l(n)={overscor- e (s)}.sub.1l+x.sub.l(n)where {overscore (s)} .sub.1l= 
S(S.sup.HS). sup.-1f.s- ub.l, f.sub.l is a L-by-1 column vector with all elements O's 
except 1 at the l-th position and x.sub.l(n) is the adaptive component of the tap 
coefficient vector, x.sub.l(n) being orthogonal to a range spanned by S, i.e., 
x.sub.l(n).perp. Range(S), the adaptive component orthogonal to the spreading code 
vector is changed by using a component of the received signal, which is projected into 
the adaptive component orthogonal to the spreading code vector rather than using 
directly the received signal. 

As per claim 6, Sawahashi et al inherently includes, wherein the constraint 
MMSE criterion for updating the coefficient of the adaptive filtering means for the l-th 
multi-path component is implemented by orthogonal separation LMS (least mean 
square) algorithm as:x.sub.l(n+1)=x.sub.l(n)+.mu..multido t.e.sub.l(n). sup..times.. 
multidot.P. sub.s.sup..perp.r(n) where e.sub.l(n).ident..sub.l(n)d.sub.1(n)- 
w.sub.l(n).sup.Hr(n), i.e., the difference between the product of the channel estimation 
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value and data and the output of the adaptive filtering means, and P.sub.S.sup..perp.=l- 
S(S.sup.HS).sup.-1S.sup.H, P.sub.S.sup..perp.r(n) being a component of r(n) projected 
into x.sub.l(n), .mu. is a step size that determines the rate at which the tap coefficient 
changes, and a superscript * represents complex conjugate operation. 

As per claim 7, SawahashI et al inherently includes, wherein, in order to 
estimate the channel for the l-th multi-path component, the channel estimating means 
multiplies the outputs of the adaptive filtering means for the multi-path components with 
the complex conjugate of data for a predetermined number of the pilot symbol and 
averages the multiplied results as follows: 5c^i = 1 Npi = 1 Npb 
1 * ( n - iQ ) w i H ( n - iQ ) r i ( n - iQ ) where N.sub.p is the number of the pilot symbols 
used for the channel estimation and Q is an inserting period of the pilot symbol. 

As per claim 8, Sawahashi et al inherently includes, where the constraint MMSE 
criterion is defined as:J.ident.E.left brkt-bot..vertline.{circumflex over 
(v)}.sub.l(n)d.sub.1(n)-w.sub.l(n).sup.Hr(n).vertline..sup.2.right brkt-bot. subject to 
w.sub.l(n)=u.sub.1l+z.sub.l(n) and z.sub.l(n).perp.Range (U)where J is the constraint 
MMSE criterion, E represents a mean value, {circumflex over (v)}.sub.l(n) is a coefficient 
estimated by the l-th basis component, d.sub.l(n), is the output of the selected means, 
z.sub.l(n) is a variable component of an adaptive filter coefficient, r(n) is an adaptive 
filter input signal vector, U=[u.sub.1 1 u.sub.12 . . . u.sub.lL] is a matrix constructed by L 
left singular vectors of S=[s.sub.1 1 s.sub.12 . . . s.sub.lL] and a superscript H 
represents Hermitian operation, the inner product of the tap coefficient w.sub.l(n) of the 
adaptive filtering means for the l-th multi-path component and the spreading 
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code vector s.sub.11 for the corresponding multi-path component is constrained to be 
substantially 1 and the inner product of the tap coefficient w.sub.l(n) of the adaptive 
filtering means for the l-th multi-path component and the spreading code vector s.sub.l 
(l.noteq.1) for other multi-path components is constrained to be substantially 0 so that 
the enror that is calculated by the error calculating means is minimized. 

As per claim 9, Sawahashi et al Inherently includes, wherein the tap coefficient 
of the adaptive filtering means for the l-th multi-path component Is orthogonal-separated 
into a spreading code vector and an 

adaptive component orthogonal to the spreading code vector as:w.sub.l(n)=u.sub.1l+- 
z.sub.l(n)where u.sub.11 is the l-th left singular vector of the spreading code matrix S 
and z.sub.l(n) is the adaptive component of the tap coefficient vector, z.sub.l(n) being 
orthogonal to the range spanned by U, i.e., z.sub.l(n).perp.Range(U), the adaptive 
component orthogonal to the spreading code vector is changed by using a component . 
of the received signal, which is projected into the adaptive component orthogonal to the 
spreading code vector rather than using directly the received signal. 

As per claim 10, Sawahashi et al inherently includes, wherein the constraint 
MMSE criterion for updating the coefficient of the adaptive filtering means for the l-th 
multi-path component is implemented by orthogonal separation LMS (least mean 
algorithm) expressed as:z.sub.l(n+1)=z.sub.l(n)+.mu..mult- idot.e.sub.l(n)* 
.multidot.P.sub.U.sup..perp.r(n)wheree.sub.l(n).ident.{circumflex over 
(v)}.sub.l(n)d.sub.1(n)-w.sub.l(n).sup.- Hr(n), i.e., the difference between the product of 
the channel estimation and data and the output of the adaptive filtering means, 
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P.sub.U.sup..perp =l-U(U.sup.HU).sup.-1 U.sup.H=l-UU.sup.H, P.sub.U.sup..perp.r(n) is 
a component of r(n) projected to z.sub.l(n), .mu. Is a step size that is a rate at which the 
tap coefficient is changed, and a superscript * represents complex conjugate operation. 

As per claim 1 1 , SawahashI et al inherently includes, wherein, in order to 
estimate the channel for the l-th multi-path component, the channel estimating means 
multiplies the outputs of the adaptive filtering means for the multi-path components with 
the complex conjugate of data for a predetemiined number of the pilot symbol and 
averages the multiplied values by an equation expressed as: 6 v i =1 N p i = 1 N p b 1 
* ( n - iQ ) w IH ( n - iQ ) r ( n - iQ ) where N.sub.p is the number of the pilot symbols 
used for the channel estimation and Q is an inserting period of the pilot symbol. 

As per claim 12, SawahashI et al inherently includes, wherein the channel 
estimating means estimates the channels for all of the multi-path components by using 
the outputs of the adaptive filtering means, and the output of the selecting means for the 
predetermined number of the pilot symbols expressed as:7[c'^1(n)c'^L(n)] = [1 
w1H(n)s1(2-1)w1H(n)s1(L-1)wLH(n)s1(1-L)wLH(n)s1(2- 
L)1]-1[b1*(n)w1H(n)r1(n)b1 *( n )w L H ( n ) rL ( n )] where s.sub.l(p) 
is a p chip-shifted version of s.sub.1=[s.sub.11 s.sub.12 . . . s.sub.1,N-1 
s.sub.1 ,N].sup.T that Is a normalized spreading code for the first user, p being an 
arbitrary integer, if p is a positive Integer, s.sub.1 (p)=[0.sub.p s.sub.1 1 s.sub.12 . . . 
s.sub.1, N-p].sup.T and if p Is a negative Integer, s.sub.1 (p)=[s.sub.1,-p+1 s.sub.1, -p+2 . 
. . s.sub.1, N O.sub.pJ.sup.T, O.sub.p being a l.times.p 0 vector, (.tau..sub.l-.tau..sub.l) 
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being ttie transmission delay difference between ttie i-th multi-path component and the 
l-th multi-path component, which is integer times of a chip. 

As per claim 14, Sawahashi et al includes, wherein the step (b) includes the 
steps of: (g) gathering each of the multi-path components corresponding to the 
transmitted signature to provide them to each of the adaptive filters; and (h) filtering the 
complex received signal by using the input of the adaptive filter and the coefficient of the 
adaptive filter (see fig.5). 

As per claim 15, Sawahashi et al includes, wherein the step (b) includes the step 
of: (i) compensating transmission delays (see fig.5 elements 518a-518c, 510) of the 
multi-path components and gathering the compensated received signals to provide 
them to each of the adaptive filters. 

As per claim 16, Sawahashi et al inherently includes, wherein the step (g) 
includes the step of: (1) gathering the received signal corresponding to period from a 
starting chip of a transmitted symbol of the firstly received multi-path component among 
the multi-path components to a final chip of the transmitted symbol of a last received 
multi-path component among the multi-path components to provide the 
gathered signals to each of the adaptive filters (see fig.5). 

As per claim 17, Sawahashi et al inherently includes, wherein the step (c) 
includes the steps of: (j) estimating the channel for each of the multi-path components 
by using the pilot symbol; and (k) multiplying the complex conjugate value of each of the 
estimated channel value with the output of the adaptive filter for the corresponding 
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multi-path component, and summing up tlie multiplied values for all of the multi-path 
components to decide channel estimation value for the transmitted signal (see fig.5). 

As per claim 18, Sawahashi et al inherently includes, wherein the step (j) 
includes the step of: (I) estimating the channel by maximum likelihood combination by 
using the outputs of the adaptive filters for all the multi-path components and the output 
of the selecting means (see fig.5). 

As per claim 19, Sawahashi et al includes, wherein the step (d) includes the step 
of: (m) deciding (see element 512)a transmitted data; and (n) generating a reference 
signal (see output of element 516) by using the decided data and the channel value. 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Tsutsui et al U.S. Patent No 6,385,181 B1 teaches an array antenna system (*). 
Sawahashi et al U.S. Patent No 5,694,388 teaches a CDMA demodulator (*). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Emmanuel Bayard whose telephone number is 571 272 
3016. The examiner can normally be reached on Monday-Friday (7:Am-4:30PM) 
Alternate Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammed Ghayour can be reached on 571 272 3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Infomiation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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